The use of biologically derived metal nanoparticles for various proposes is going to be an issue of considerable importance; thus, appropriate methods should be developed and tested for the biological synthesis and recovery of these nanoparticles from bacterial cells. In this research study, a strain of Klebsiella pneumoniae was tested for its ability to synthesize elemental selenium nanoparticles from selenium chloride. A broth of Klebsiella pneumoniae culture containing selenium nanoparticles was subjected to sterilization at 121 o C and 17 psi for 20 minutes. Released selenium nanoparticles ranged in size from 100 to 550 nm, with an average size of 245 nm. Our study also showed that no chemical changes occurred in selenium nanoparticles during the wet heat sterilization process. Therefore, the wet heat sterilization process can be used successfully to recover elemental selenium from bacterial cells.
Today, nano metal particles such as silver and gold have drawn the attention of scientists because of their extensive application to new technologies in chemistry, electronics, medicine, and biotechnology (9) . Selenium is also important in this respect (18) . In medicine, selenium nanoparticles have been reported to demonstrate high biological activity and low toxicity (17, 21) .
The production of metal nanoparticles can be achieved through various chemical and biological methods (3, 9) . Carbon disulphide can partially dissolve metal selenium and enable extraction of this element from bacterial cells or polluted soil and sediments (1) . The properties of precipitated selenium particles have mainly been investigated by transmission electron microscopic methods after a solvent extraction process (i.e., by carbon disulphide) or after ultrasonic cell disruption (6) . However, the synthesis of nanoparticles using microorganisms and plant extracts has been suggested as a possible green alternative to chemical and physical methods (4, 10) . In recent years, many different techniques have been described for the biological synthesis of silver and gold metal nanoparticles (10 (13, 20) . In one study, Losi and his coworkers reported that Enterobacter cloacae were able to remove selenium oxyanions from a culture medium by reducing them to elemental selenium particles in a range of sizes < 1 µm (8).
These reported biological processes have been suggested for the bioremediation and detoxification of selenium-polluted environments (5, 8 minutes and their supernatants were used for a titrimetric assay.
In this assay the reduction properties of the different supernatants were quantitatively investigated by the conventional potassium permanganate back-titration method.
All supernatants (6 mL) were diluted by distilled water (20 mL) and acidified with 2 mL of phosphoric acid (1. determined by a potassium permanganate back titration method (11) . For this propose, an aqueous sample (6 ml) was removed and centrifuged at 14,000 rpm (18000 × g) for 15 minutes.
Next, this supernatant was assayed using the titrimetric analysis previously described. Each mg of potassium permanganate that was used as an oxidizing agent in the titrimetric analysis can be stoichiometrically represented as The results are demonstrated in Table 1 and Fig. 1 . The reduction properties of different culture supernatants of K.
pneumoniae were first investigated using an oxidationreduction titrimetric assay involving KMnO 4 ( Table 1 ). The culture supernatant of K. pneumoniae grown in TSB showed the highest reduction ability among the tested culture supernatants (Table 1) . Therefore, this culture media was chosen for the biological synthesis of selenium nanoparticles. The inset photographs to lower left-hand histogram in Fig. 1 show representative TEM images of the selenium nanoparticles synthesized by K. pneumoniae and released after sterilization process. The particle size histogram of selenium particles (the lower left-hand illustration in Fig. 1) shows that the particles ranged in size from 100 to 550 nm and possessed an average size of 245 ± 82.47 nm (±SD). Our study on the released selenium particles using EDS shows that selenium nanoparticles remained chemically unchanged during the wet heat sterilization process (lower right-hand illustrations). In the analysis of the selenium nanoparticles by EDS, the presence of elemental selenium signals were confirmed (Lower right-hand illustrations). The selenium nanocrystallites displayed optical absorption bands, peaking at 1.5, 11.2, and 12.5 keV, which is typical of the absorption of metallic selenium nanocrystallites (12) . Therefore, the wet heat sterilization process can be used successfully for recovering elemental selenium from a bacterial culture broth.
In conclusion, Selenium possesses several applications in medicine, chemistry, and electronics. In recent years, there has been an increasing interest in synthesizing metal particles using chemical and biological methods (7, 10, 22) . The use of "green" synthesis of metal nanoparticles is going to be of considerable importance; thus, appropriate methods should be developed and tested, especially for the recovery of these nanoparticles from natural resources such as bacterial cells. In the present research, an oxidation-reduction titrimetric assay involving 
